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Synchronization and Processor Scheduling Mechanisms
for Multiprocessors

Takashi MATSUMOTO

IBM Research, Tokyo Research Laboratory
5-19, Sanbancho, Chiyoda-ku, Tokyo 102

In a multiprocessor system it is necessary to synchronize cooperating processors. Busy-waiting on a shared variable
is commonly used in shared memory multiprocessors, especially those with snoopy cache. However, busy-waiting
may be inefficient when programs are run under an operating system, where programs are written in terms of
processes (or threads) which are abstraction of processors: a process may busy loop in vain waiting for another
process to be scheduled to a processor. This paper proposes the following mechanisms for efficient synchronization
and processor scheduling: (1) A new busy-waiting mechanism. Allocation of processes to processors is monitored
within a busy loop, and if it is detected that the synchronization will not be established for some time, the waiting
process yields execution to another process. (2) A hardware support mechanism for this busy-waiting mechanism,
which reduces the cost introduced by the additional checking. (3) A scheduler divided into the user and the kernel
levels, which realizes policy-mechanism separation and avoids the overhead of crossing the user-kernel boundary.
(4) An interrupt system for handling interrupts at user-mode and at kernel-mode, which supports interrupts specifying
process switching in the synchronization mechanism.
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